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patient responses (yes/no) to 10 questions about the decisionmaking. Results. The mean IDM score was 4.4 (of 10; SD = 2.0); 67% scored 5 or lower. Age at the time of decision-making (r = −0.27, P = 0.006), years of education (r = 0.24, P = 0.02) and presence of a warning about progressing to end-stage kidney disease (t = 2.9, P = 0.005) were significantly associated with IDM scores. Nearly 70% said that the risks and burdens of dialysis were not mentioned at all, and only one patient recalled that the doctor offered the option of not starting dialysis. While a majority (67%) said that they felt they had no choice about starting dialysis (because the alternative would be death) or about dialysis modality, only 21 .2% said that they had felt rushed to make a decision. About one-third of the patients perceived that the decision to start dialysis and modality was already made by the doctor. Conclusions. A majority of patients felt unprepared and illinformed about the initiation of dialysis. Improving the extent of IDM about dialysis may optimize patient preparation prior to starting treatment and their perceptions about the decisionmaking process.
I N T R O D U C T I O N
In the UK, nearly 7000 patients start renal replacement therapy each year [1] . In the USA, with a much higher incidence more than 110 000 patients with chronic kidney disease (CKD) progress to end-stage kidney disease (ESKD) every year [2] . Over 80% of these patients start maintenance dialysis to sustain life, but 1-, 3-and 5-year mortality rates are high: 25, 49 and 65%, respectively [2] .
Given the significant burdens associated with dialysis [3] and its limited survival benefits [4] , clinicians have an obligation to explain factors that may influence the patients' choice to initiate dialysis, such as the medical condition requiring dialysis, dialysis modality options (peritoneal or hemodialysis), the risks and benefits of dialysis, including prognosis, the possibility of a time-limited dialysis trial, the option of refusing dialysis and palliative care options [5] . Clinical practice guidelines [5, 6] endorse careful shared decision-making in the initiation and withdrawal of dialysis, and the Medicare Improvements for Patients and Providers Act of 2008 in the US provides reimbursement for up to six sessions of comprehensive CKD educational services for people with Stage IV CKD [7] . Nonetheless, little is known regarding the patients' perceptions of the decision-making process.
Studies have suggested that the patients' sense of the inevitability of dialysis and the notion of life-at-all-costs permeate the decision to start dialysis [8, 9] . Elderly patients with advanced CKD lack preparation for living with dialysis and rarely have discussions with nephrologists about prognosis and illness trajectories [10] . CKD patients generally perceive there to be a lack of choice in treatment decision-making [11] , and if dialysis options are presented at all, they are not presented equally prior to the start of dialysis [12, 13] .
However, it is not at all clear how patients perceive the extent of information on dialysis that has been provided to them. It is not known if they believe they have been informed of benefits and risks during decision-making to start dialysis and how they view their decision-making experience after starting dialysis. This study therefore examined patient perspectives on how decisions to start dialysis were made, with emphasis on the decision-making context, the information they received and their perceptions of communication with physicians prior to the decision to undergo dialysis.
M AT E R I A L S A N D M E T H O D S

Design
This study used a qualitative descriptive design [14] nested in a multicenter randomized, controlled trial (RCT; NCT01259011) that is testing the effects of an end-of-life communication intervention on outcomes of dialysis patients and surrogate decision-makers. From September 2011 to September 2012, the baseline session of the parent RCT was expanded to include a semistructured interview focusing on perceptions about how the decision to start dialysis was made. Approval for the study was obtained from the Institutional Review Board of the University of North Carolina at Chapel Hill and the Office of Clinical Trials of the participating dialysis organizations.
Setting and sample
Patients were recruited from 15 outpatient dialysis centers in North Carolina. Patients were eligible for the parent RCT and the present study if they (i) were self-identified AfricanAmerican or Caucasian, (ii) had been on dialysis for at least 6 months, (iii) scored ≥ 6 on the Charlson Comorbidity Index (CCI) or 5 if they had been hospitalized at least once in the last 6 months [15, 16] and (iv) were English speaking. The research staff approached eligible patients for informed consent and administered a cognitive screening test, the 10-item Short Portable Mental Status Questionnaire (SPMSQ) [17] . Patients with >2 errors on the SPMSQ were deemed ineligible. Of the 155 eligible patients, 99 participated in the study. Figure 1 gives a study flow diagram. Semistructured questions about the context of initiating dialysis. Patients were asked to describe their perceptions of decision-making about starting dialysis. Each interview began with a broad question, 'Tell me how the decision to start dialysis came about'. Probing questions explored the context of decision-making, for example whether the patient had prior knowledge of progression to ESKD and the possible need for dialysis, or whether the need to start dialysis came up urgently, whether the decision-making occurred in the doctor's office or in the hospital, and whether the decision-making was initiated by a nephrologist or a non-nephrologist.
Informed decision-making. Patients then responded (yes/no) to 10 questions about their communication with the physician during the decision-making process. These investigator-developed items focused on the types of information and communication endorsed by clinical guidelines for initiation of dialysis [5] and recommended approaches to renal replacement therapy [18, 19] . The binary responses (1 versus 0) to the 10 items were summed to create a composite variable, the IDM score, with a range of 0-10 with higher scores indicating being better informed. Summing the responses was appropriate for creating the composite variable because each question carried roughly equal weight [20] . Internal consistency reliability was KR-20 = 0.70, which is considered acceptable [21] .
Perceptions of the decision-making experience. Patients were also asked whether they felt decision-making was rushed (yes/no), whether they felt they had any choice about dialysis (yes/no), whether they felt the decision to start dialysis was made by the doctor, on their own or with their family or collaboratively with the family and the doctor and, lastly, what they would change about how the decision was made if they could.
Data analysis
Text data files verified by the interviewer for accuracy were transferred into ATLAS.ti version 7.0 (Scientific Software Development, Berlin, Germany) for data management and analysis. Using content analysis [22, 23] , words and phrases capturing the patients' responses on what was communicated to the patient and how the decision to start dialysis was made were formulated into codes. A conventional content analysis involved interpretations of narrative responses on decisionmaking contexts, information provided and perceptions about how the decision about dialysis was made through a process of coding that generated categories or a typology of expressions [22] . The coding schema was created by team consensus on coding definitions. At monthly team meetings, we critiqued the credibility of the codes [24] . After the coding scheme was established, intercoder reliability (authors M.S. and C.G.) was evaluated with 10 randomly selected transcripts. Cohen's Kappa was deemed satisfactory (0.7-0.8) [25, 26] .
Our sample size was designed to achieve at least 80% statistical power to detect a mean difference of 2.0 in IDM scores in at least one of the variables indicating the patients' perceptions about the decision-making process, e.g. differences between those who felt the decision-making rushed and those who did not.
To examine the relationships of IDM scores to patient characteristics, decision-making context and perceptions of the decision-making process, we used Pearson correlation coefficients, t-tests, ANOVA and general linear models. We used multivariable logistic regression to examine whether IDM scores were associated with the patients' perceptions of the decision-making process. All statistical analyses were performed using IBM SPSS Statistics 19 (SPSS, Inc., Chicago, IL). Table 1 provides sociodemographic and clinical characteristics of the sample. The mean (SD) age of those joining the study was 60.9 (12.4) years, with a range of 28-89 years. Roughly half were male (n = 47, 47.5%), and 77% were African-Americans. Only two were receiving peritoneal dialysis. The median time on dialysis was 4 years (M [SD] = 4.77 [4.72] ). In comparison, those who declined to join the study (n = 37) were 68.4 (11.2) years of age (range 33-83 years), more than half were male (n = 22, 59.5%) and African-American (n = 21, 56.8%), and all were receiving hemodialysis with a median time on dialysis of 3. Table 2 presents data on the decision-making contexts identified from the semistructured interviews. Sixty-three patients (63.6%) said that their doctors had told them about CKD progressing to ESKD. These 63 patients had been referred to a nephrologist by their primary care provider or another specialist at least 6 months before the decision to start dialysis. However, of those, 17 (27%) reported that they did not know ESKD would require dialysis. Thirty patients (30%) said that they had no prior knowledge of CKD progressing to ESKD although they had been seeing a physician for CKD, and 6 (6.1%) reported that the decision to start dialysis was made urgently with limited time for discussion.
R E S U LT S
Patient characteristics
Context of decision-making to start dialysis
Eighty-six patients (86.9%) were informed by their nephrologist about the need to start dialysis. Fifty-three patients (53.5%) recalled that they were alone when their doctor told them about the need for dialysis initiation. Fifty-five patients (55.6%) made the decision to start dialysis after enactment of the 2008 Medicare Improvements for Patients and Providers Act.
Extent of IDM
The mean IDM score was 4.4 (SD = 2.0), with a range of 0-8 (of 10). Two-thirds of the patients (67%) scored 5 or lower. Table 3 shows the numbers of patients who responded 'yes' to each IDM item. Roughly half of the patients (53.5%) said that the underlying illness conditions leading to ESKD had been explained and a similar percentage said that dialysis options other than hemodialysis and a life-long need for dialysis had been explained. Nonetheless, only 20 patients (20.2%) said that the doctor asked them about their values and preferences for dialysis modality. Sixty-seven patients (67.7%) said that the risks and burdens of dialysis were not mentioned at all. Only one patient said that the doctor offered the option of not starting dialysis and suggested palliative care. Most patients (74.7%) felt their doctor was trying to make sure the patient understood the information, while 58.6% felt their doctor tried to understand what was important to the patient.
Patient perceptions of the decision-making experience A majority (n = 66, 67%) of patients said that they felt they had no choice about initiating dialysis (because the alternative would be death) or about dialysis modality, but only 21.2% said that they had felt rushed to make a decision. About onethird of the patients (n = 31, 31.3%) felt that the decision was made by the doctor and only 13% felt the decision was made collaboratively between themselves and the doctor. When asked whether they would like to change anything about how the decision was made, 39 patients (39.3%) said that there was nothing they wished had been different. Their reasons for not wanting anything different were of two types. First, some patients felt informed and prepared for dialysis. They recalled being told about the possibility of progression to ESKD and felt they were kept informed over time. Second, some experienced a sense of fatalism. They said that they did not know any other way to make the decision to start dialysis and it just had to be done. The remaining 60 patients (60.6%) would have liked (i) to have received more information to get a full picture, or (ii) to have experienced better ways to break bad news or (iii) to have been powerful enough to resist or delay dialysis. Table 4 provides examples of the patients' responses that illustrate these three perspectives.
IDM associations with other study variables
Of the sociodemographic and clinical variables, including years on dialysis, only age at the time of decision-making, years of education and race were associated with IDM scores. There was a significant, but weak correlation between IDM scores and age at the time of decision-making (r = −0.27, P = 0.006) and years of education and IDM scores (r = 0.24, P = 0.02). With respect to race, the IDM scores of AfricanAmericans were significantly higher than were those of Caucasians (M [SD] = 4.7 [2.2] versus 2.5 [1.9], t = 2.5, P = 0.015). This race difference in IDM score can be explained by two items: a higher percentage of African-Americans said that their doctors had explained how their daily life might change after starting dialysis (50 versus 26%, χ 2 = 4.1, P = 0.043) and a higher percentage of African-Americans said that their doctor had explained the life-long need for dialysis (90 versus 61%, χ 2 = 10.2, P = 0.001). However, as a higher percentage of African-Americans than Caucasians had a family member or friend receiving dialysis (42.1 versus 17.4%), we used multivariate analysis to control for this factor and for age and years of education. After controlling for these factors, the racial difference in IDM score nearly disappeared (P = 0.05).
With respect to the associations with the decision-making context variables, IDM scores did not differ depending on whether the decision to initiate dialysis was made before or after the enactment of Medicare Improvements for Patients and Providers Act of 2008, whether the decision occurred at the doctor's office or hospital, or whether it was initiated by a nephrologist or not. However, not surprisingly, patients who Controlling for age, education, race and warning about the progression to ESKD, multivariate logistic regression analysis showed that patients with higher IDM scores were significantly more likely not to feel rushed (OR = 3.4, 95% CI = 1.7-6.8), to feel they had choices about dialysis (OR = 2.8, 95% CI = 1.6-4.8) and to perceive that the decision was made on their own or with family (OR = 1.7, 95% CI = 1.2-2.6) or collaboratively (OR = 2.0, 95% CI = 1.1-3.6), rather than by the doctor.
O R I G I N A L A R T I C L E
D I S C U S S I O N
Taken together, the data in this study reveal that only a limited number of patients felt prepared for the initiation of dialysis. It is encouraging that a majority of patients felt they had been informed about the possibility of progression to ESKD and those who had been so warned had higher IDM scores than those who had not been warned. On the other hand, the patients' descriptions indicated that IDM about initiating dialysis was far less than ideal. These findings are similar to previous studies [10] [11] [12] [13] but reveal the patients' perceptions about the decision-making process surrounding dialysis initiation that go beyond modality decisions, suggesting areas of significant communication gap and unbalanced information provision.
While the majority of patients acknowledged that starting dialysis was the 'right' decision because they would have not survived otherwise, they recalled that the matter of survival had overshadowed other important aspects of treatment decision-making such as side effects or the burdens of the therapy, complications and quality-of-life changes. These findings are consistent with previous research showing that 
Nothing that I wish differently
Being informed and prepared for dialysis over time 'I don't think she could have done anything differently. I think she did it well. She worked with me. She kept me informed.' 'No. Everything was fine. From the beginning, it was explained step by step to me. So, I already knew what I was going into.' Sense of fatalism 'Nothing. You've got to make a decision and then you have to live with it.' 'Nothing. I don't think he could've done anything differently. I had no choice in it.'
I wish…
Desired more information to get a full picture 'I wish he would have discussed the chance or, I don't know what I'm trying to say, but the part about it, that you will not live a full life expectancy or some of the side effects of dialysis. I learned that as I, you know, as I went along on dialysis.' 'I'd like to have known what was going on, and why I was needing this and how long it was going to last, you know, um it kind of helps you plan a little bit. Get your head wrapped around it before you are on it three days a week for the rest of your life…I would just like to have had the information, but not in a three inch thick book. Now, as far as I can tell, I'll be on dialysis, period. If I decide to stop, I'll die. It's just relatively straightforward. But I know now something else can happen and you die.'
A better way to break bad news 'For him to come and say, "If you don't get on dialysis, you're gonna die." I just thought that was the most despicable thing a doctor could ever have said to me. It's like telling, "You have cancer" and then just walking out. That's how I felt, like he didn't care. Like "Oh, well, you're just another patient." So, I was very upset and started crying. And he said, "I'm gonna call a social worker" and then left.' 'It would be to be more understanding and more compassionate towards me, the way it was announced to me. If he could've explained to me like, this is what happened to you, and this is the treatment or whatever. But I didn't see that. I didn't feel that. All he said was, "You are going to have to be dialyzed."' Being powerful enough to resist or delay 'I should have found out more about it, read up on it, Googled it somewhere before you know, because I went straight from his office to having a shunt or whatever. So I wished I would've just waited. But I was tired, nervous and he was like, acted like I was gonna die tomorrow if I didn't, you know, go ahead with it. So I just went on with it. patients often step into life on dialysis unprepared [10] and may regret the decision to start dialysis [27] .
Patients reported that what was most consistently conveyed was the certainty of death without dialysis and the lifelong need for dialysis. Complications and mortality after starting dialysis were rarely discussed. Only one patient reported being offered the option of not starting dialysis but rather initiating palliative care and he recalled that the way palliative care was presented made it too objectionable to consider as an option. Unlike other countries, such as UK, and Canada, conservative therapy is rarely discussed in the USA as a viable option [28] [29] [30] , and both patients and providers fear abandonment if no renal replacement therapy is offered [31] . Some physicians may have emphasized survival benefits of dialysis to alleviate the patients' fears and to convince them to begin dialysis so that their lives could be extended. Or some physicians might have believed that conveying details about dialysis was not feasible or helpful to patients [32] . Yet a recent study underscores the importance of helping patients to understand the demands and outcomes of dialysis before deciding to start dialysis, because some patients are willing to trade survival time for quality of life [28] .
Providing timely education about ESKD and dialysis to patients is challenging. Indeed, some patients said that they themselves were resistant to discussions until their conditions spiraled into an urgent need for dialysis. Also, uncertainty of progression of CKD to ESKD [33, 34] makes it difficult for physicians to prepare patients for dialysis. The prevalence of silent brain infarction and cognitive impairment among CKD patients [35] [36] [37] adds to the challenges since cognitive impairment compromises the patients' ability to comprehend and weigh the benefits and burdens of dialysis [38] . Although we screened out patients with gross impairments in cognitive functioning, the significantly lower IDM scores among elderly patients points to their need for extra attention with respect to comprehending information [39, 40] .
Over half of the patients were alone when asked to decide about dialysis initiation, and some felt that the bad news was delivered without much sensitivity. Given the complexity and emotional charge of dialysis decision-making, patients would benefit from family involvement during the process, and clinicians should be sensitive to the magnitude of the decision to initiate dialysis [10] .
Our finding that the racial difference in the IDM scores nearly disappeared after controlling for having a family member or friend on dialysis is interesting. Given that ESKD is four times more likely to occur among African-Americans than Caucasians in the USA [2] , it is not surprising that a significantly higher number of African-Americans in the study had a family or friend on dialysis. Whether this unfavorable health disparity may lead African-Americans to better preparation for life on dialysis than Caucasians requires further research.
Our findings are based on the patients' recollections and interpretations of what happened at the time of decisionmaking; we cannot verify whether information was actually provided or how it was provided. Nonetheless, these patient accounts reflect their understandings of the decision to start dialysis. In fact, we explored the potential impact of poor recollections on IDM scores but did not find any association between the IDM scores and the years on dialysis. Although our consent rate was relatively high (75.7%) considering the well-documented challenges in recruiting patients with serious chronic illness [41] [42] [43] [44] [45] , we recognize that the sample size was modest and might not be representative of the US dialysis patient population because it did not include a sufficient number of PD patients, patients receiving dialysis for <6 months and those who did not survive the first year on dialysis. Further, we adjusted for confounding variables that we measured, but unmeasured factors might have influenced relationships between IDM scores and the patients' perceptions of decision-making. For example, health literacy might have influenced patients understanding of the information presented and the way they felt about the decision-making process [46, 47] . Finally, the IDM was an investigator-developed tool that requires further testing and validation.
Despite these limitations, our findings raise concerns that some patients might not be receiving all the information they need about renal replacement therapy options for ESKD and the limited likelihood that dialysis has for restoring health or prolonging life. We found that many patients did not have much understanding of dialysis prior to their decision even in the absence of urgency. Interventions to promote effective communication to help patients understand that the decision to initiate dialysis is complex and requires significant trade-offs are solely needed. The effects of communication gaps on the patients' illness management, mental health, quality of life and survival need to be examined. Further, the likelihood that those who feel more positively about the decision-making process cope better with their life on dialysis warrants further research. Finally, more data on the physicians' perspectives on the decision to initiate dialysis are needed to complement the patients' perspectives.
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